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(54) ANTIREFLECTION FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antireflection 
film having a simple structure, high electric conductivity 
and a high antireflection effect even in a wide frequency 
band. 

SOLUTION: The top of a substrate 1 1 or the top of a hard 
coating layer 1 2 on the substrate 1 1 is coated with two 
adjacent layers. A 1 st layer 1 closer to the substrate 1 1 is 
made of a light absorbing conductive material and a 2nd 
layer 2 is made of a material having a refractive index of 
<2.0. When the refractive index and extinction coefft. of 
the 1 st layer 1 at a wavelength A v on the shorter 
wavelength side are represented by nv and kv, 
respectively, and the refractive index and extinction 
coefft. of the layer 1 at a wavelength A r on the longer 
wavelength side are represented by nr and kr, 
respectively, the inequalities nv>nr and kv<kr are satisfied. 
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im*5 i ] ^itttup sttsRWKJtefcfc^ 
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[11*510] ±|2|!l©!©n. 14 (n, +0. 
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14, *^7®l^yX ( 3f-|«©/7T^ (JKft 
(cathode-ray tube) ffl/"**/K -t©te®*5j*§SiH3W 
[0003] «-a©l£ffl^»"CttfctL53t^W4HH!t3 

^t/M'i-5 2l<©n-r^y^ JtRttzSv^® 

5#1©J£^3— y^ASfcS. rrT\ ±122 

[0 0 0 4] ft-f, *Bffffffi442 2 7 2 1*fcH;i% 
§ixfc2lliI-C«$ix5SltE$±II (£*T, E*N»Jh 
HA) f4, '>£ < £ 1 1 o©fiiBJfJ(i©tm!i»&ric5l 
ffl * f4> ^ ">!)A7y fltfto* fcfig 5 1 £ , fft ^PJ& 

T V (I TO : indium tin oxide) , # K 

*«tt8*W»fejfc5*tt, 1. 0nmd»e>3 0. Onm 
/&51J4, ±K*«tt*m*»&J*ai#&fcUi^J: 5 

[0 0 0 5] ±|2£ftl£lkIfAf4, -*#ffiV^JB5f*T? 

8tt"Ct C R T^n ?Httt«£*X&WItt0>*>S5 

[0 0 0 6] *B#W^4 7 3 24 54^P^ 

*iifc2SB|-c«^Sit5S*rKitK (WT, SltE5± 
MB) ft. SW^^r^y^^^S&Ri:, g< 

*1©I4:, ±IB«l©«lc:*#-rsi:i:t)»c»*JB[^ 
ffST&Vl 5 0 < CWTlc*J»45iH^S^«lc«fc5^/N° 

^5^2©li, ±E»2©Sfc«*1-5iitii±B 
^2©l©JiJf$J;ij®^Jitff$^-f-5^3©li:^ 
feJ5fe9» ±!28!2©!f4l TOSr^tft©T*fc5o 
[0 0 0 7] ±|2Slt^±HBf4, fct 
fcfc, ^7^x^y^©^lli^$-B:-CCRT©7 

[0 0 0 8] 

±r ah:, mmmm * r i ^^jev £ 

TV^5 0 

[0 0 0 9] l»ERitBJk«Bfc*5l,vC<i>. ±12 
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[0010] 0S*.tfRlfB&± 

[0 0 1 1] %~X\ #3§^fi, ±&Lfc*ttfcfc*T 
[0 0 12] 

WWS:»fti-5fc»0^a;] *3^©EI«&Jk«.i, 

tt©$#l*fc*»$tffc *>©-?*>►>, XtflfciSv^ 

o*2©l«rJB*f**2. OOTT'feSlt^^tML 
fck©-?&3£ it>£, ±fBH 1 <D!S<OM&%W<Ofc& 

b+Z>b. n, fin, i5*|r<A»ok. 14k, «fc*)/J> 
£V\ i"4t»*>, n. >n, ^ok, <n, , ©it&Ti 
tctZ b-?±T&<0®M*M»:t5i><0X-hZ> 0 
[0 0 13] _hlE|gl©l£, K*ft£E5 0%£t 

[0 0 14] 

[0015] ±EKWB&Jhflttt, *^S*t*iilciS»tt 

S. ^^ii/Ky^^uy^^^^Uy-h (poly 

ethylene terephthalate : PET) XfeflLZftmWc 

(cathode-ray tube) ^rffl^fc^^^g©jlSSH (# 
7*®^) (O^ttttS, fcS^.iilgLhfBg^l© 
CRT©MigB#^lcBffigB(^tffMLT, ±EMffi 

[0 0 16] *3SWtt2o©W»«r#tt*J9, 

ft£«k t) *JHH«H:»»t5**Wtt*it# 9 , ft*©£ 
1IU: fctt LT J: 9 'J>fcv *1 ©BUB* TfJSv «fl$© 

[0 0 17] iCT% 01© (A) fcjjr*-J:5fc % #Ux. 
tf±BTOte*#*-<5£i*l*£»l IliU ±E5 5 
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WBJhRfc&jfct31"T»±B£#l l 1 <fc *3 ifiv^f) 
&l©ll, H2©f 2£-f3o Ell© (B) I' 
*1\fcSfc, 1 l±t«ft*ttv^5/N-K3 
-Hl2tt»*U ^-K3-Ml2J:l:Il 
oil, «2©l2S:»jSt« J: 5 turtiir\ 

[oo i 8] ±.mi®Mi&m$itzmbLx, % 

b, mMt&fa^b* * hwuSMSv^i, SiffcJffl 

10 PS^T'fcSri^WfbftSo ±|S^2©1 
2£jHiRt£&#<bL-C, %MxhZ>Zb, JB$r*#fll 

[o o 1 9] %zx\ *$mmnmmb l-c, *a& 

*1MWfefcOVvC % 7K5-^y^70A (admi 
ttance diagram) ©JjjCJl£fflV>Tlfcfl-f 5. 
[0 0 2 0] ftf=7 K 5 y*.4, -j)9!HS«ft-C4 

20 <, ^gfltt, ±|S^fc5^f4tlK©^#tiMW 
[0 0 2 1] *fc, &7b'$.y*>x*&t&tt* 
WmxhZ> bbh £*5^©^K©J?£ fc 

[0 0 2 2] 0Sx.fi, 5#7*&E±©T i N, 

MS i Oi ©7 K5 y^^y^r^7AS:H2t* 
t". 4*, &fi:l = 4 5 0 nm©it©JSilT^£n, % 
JH*<S»:Srk, it, &&X = 6 5 0 nm©i£©H#T 
30 $£n r , r^H#iC^k r £L, 7 KS -y#>x<Dffl!fc 
fi, 3S*l±0^f5^S|ROjS (1. 5 2, 0) ?raia 
L, IIIf©Ji*D^#^, -tti^tt (n, , -k, ) , 

(n. , -kr ) ©^^JtSZ^-fSo 

[0 0 2 3] ±|ET i N, (CfcV^T, tSl = 4 50n 
m©®*, ^ (-n. , k. ) (n, , -k, ) i 
±!E0f^©^ (1. 5 2, 0) i^aig-fSS&RW© 

fc, »tSl = 6 5 0nmOl^ ^ (- n , , k 
r ) (n, , -k r ) i±E0f^©^ (1. 5 2, 
40 0) ££j!iit5Pl&raft©i)g| 2 2 #±E7K§^ 
y*?'(7y*7J»Xh?> e 

[0 0 2 4] ^/c, SiOi ©7 K5 v9*s*&<(79 
7AI1, ft^2 3iLT#fcil5o r©ft^2 3»4, 

( ( 1. 4 6 2 + l) /2, 0) = (1. 56, 0) 
f'L^-fS^MO. 5 6©R-Cfc5„ 

[0 0 2 5] iit, 2lK«r»*t«»*©7 K5 
^^©tfctttt, Ii2 1, 2 2, 2 3 £*&#*fctfTfe 

[0026] rr-e, Bui£©^i©licz^fb^^y 

'0 (T i 0 2 ) m%m\ %2 ©J1(CS i Oa K^ffl^Tt 
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V3-h£Pftf;h,52«E (T i O2 - S i O2 ) Xh 
SR*tKiJi:BI©7 K5 y?^^7^7A4B3l:g? 
f . T i O2 liJB5fsp^K< , S iO: f±T i 0 

[0 0 2 7] r©03{2, ±f22llH (T i O2 -Si 
O2 ) ©KWSJt||07K5y^^^T^5AiL 

m, 5 50nm ( 6 5 0 nmOi f Sr-fctl^Jl^ LtV 
5. -T*fr*>, 09x.tfSefia. = 4 5 0 nm©};t, n = 
1. 5 2#ifia>&#*!>, lB#^|Sjidfo-5^a*T*tt 1C 
JfciSTiOi &illt5l&©7 7*V*©$y$£* 
U ^a^fclO^O^fcftijSa' *-e©«&RaUK 
©ttttfco^TttS i O2 ZmWfZBtDT Y%y$l/ 
^©DlH^LTl^o SSl = 5 5 0n m©|§ 

£tt\ ra«fcW*jJ»e,^b*^ttT i O2 fc % ^bA»b 
/£b' £T*{±Si0 2 &Mi&t?>l&<07h'5.y?yx<D 
ttW-CfcD, ft*l = 6 5 0©f^li, 

f>£c£-C*f2T i O2 jRc*»6Ac' tTiiSiO 
2 £SiiS1-SB©7K5 ^^©t^&^L-Cl^S. 
[0 0 2 8] ±|S (T i O2 - S i O2 ) SfcfBSitH© 20 
7K5y^^^7^9AKJ:*itf, Hl©$l<!:Sg2 

©n<t&iii®-t-3^©7 ■y^y^ow^sasgn 

r r©r<ttt, A*t**5*©«fi#*ft 

Ti0 2 -SiOi BS©3fc^W*BSJPQWOT 
(Quarter wave of optical thickness : A/4 3:^!A 

t>*>, 4 5 0 n m^f) 6 5 0 nmj T*(D5T||f «©SS 

[0 0 2 9] rc^fcfcHTfc, $*©2lliT«£ 
ftSKUBSitircW:, £i^fSia©$;S©7fc©Ett£Kit 

[0 0 3 0] **W©H*©^lBi:LT, bS3zE 

©H 1 ©!# 1 TO W Vmmm : indium t 

in oxide) (Au) #2©K#S 
i0 2 *»f)#|fi!t$ji5«Sr^f % r© (I TO/A u- 
Si0 2 ) KJHK±R07K5y^y^^7^7ASr 
@4{^"f 0 I TO^g^n,, © 40 

#J£#6 0% ^ (Au) ©Jfflffispnn ©fJ^riU 0% 
£&-5«fc5£, +4b*>»ll©IBJf*ni =0. 6n 
11 +0. 4n,2 £ftSJ:5»::fcric£;h„ r0>£l©Sfi 
0>J*.tfl2. 8nm©ff*S:fU Sfc, _hf23?2©l 

[0 0 3 1] r^T% l&TY^ytVXMTfJJ* 

T, #l©$miiWT© (1) S:t*S$^5 0 

[0 0 3 2] 

50 
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cos 6 {i$ind)fy\ 
iy sind cos<5 j 
fit, 

5 <°23iNdcosei\ 

[0 0 3 3] ^© (1) SfcjS^T, 6**1"* (5 = 
2 7t N d cos B / X) «f>©Ntt«-Jg©aSRffl*f*T* 
15, iONtt, #«©JBJr**n, S«fl»tkii"5 

1 -1) o +4fct>, **7K5s'^^ytttat« 
[0034] rr-e, (D SSrffl^r^iK^o-fr 

fi£7K$y*y*£#3fc«>|;:, l^T© (2) 
[0 0 3 5] 

fib ttS*&07 

[0 0 3 6] (2) SfcjfeVvC, y. tt&R©7 y 

[00 3 7] Stf, ±f22fH (I TO/Au-S i 0 
2 ) ©KJrt&JhKfcMoT, ±12^ 1 I 
TO/Auflt ^feSr*1-5^*«-C&5 iitfc* 

*i = 4 50nm©ifttjSid*^ Sfti = 5 5 0 n 
m©£tte£e£T\ feft;i = 6 5 0nm©i:#fi£f 
4 XZtiZtiT K 5 y * »4H* 5«U»*tt < o 4 
fc\ £d, £ e< £ f te^ftmg&3^fc#£-f •£> 
ir£fcK> *l©lfcjfli^5fcfr, Hl©l©^£*|tf) 
$ 1 ©1 ©titt^H 1 OflfcAJfrSftCjfcftlElSCT 

[0 0 3 8] ,£d, £f ©^>^gi 

Xlt, Si0 2 l©7Kv^y^©|»^f 0 4 
fc\ ^gll (1, 0) T*fel9, r©rt^f>t, ±12 

(ITO/Au-S iO. ) S»K±RHt, 
^r«*ffi«©t6IBo^o»fiS:^-r5jfc^A*f*ii-C 

[0 0 3 9] r©ipl-s ^l©l*3t*PiiHXt5lt 

lt, :©ii©l^Mi2©|ro7K5^y^ 
^7^7*fcX<5^Tft£-r5ri:-e, mioMkM 

[0 0 4 0] Sfc, r.©if ©»i©«*^fi£1-5tt^ 
©^ff i UTtt, EI 2 Lfc i 5 47 K 5 y 9 
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r tt5 it, ±ta|gl©Jf fcfc^T, fcg*. T*©B 
#f*Srn. , ^g^lgcSrk. £ L, jftJU. T'©S#t$ 
£n, , ffiSffftfrk, fell <t®tfr*n £ 

©M#fi, M;ttf0 5©A(^t<fc5l£(ft#A©ifii 

i-> kjea £:fflfmdftk &«>Bmr±. mmms 

TO (3) 5t£»fc-f 0 
[0 04 1] 
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* n. >n, k, < n, ••• (3) 

4*5, feft 1 <b SJf * n £ ©H#&tf fcg X k m%M8. 
k £ ©K#li, ±|E0 5 ©A, B t*1-J: 5 ftifttflHfii 
"e*$4H?tt:fc<, ±12 (3) S**fcl,xv\h,tfJ: 

(0042] It (3) ^IfctfSoWat 
tt, & (Au) , ffl (Cu) , ^*V©gfl5fc (TiN 

. ) &mfbtiz c :rt\ x>ot*$>5 0 

[0 0 4 3] 
*10 [111] 







Jffltlf* [n] 


iftftttfflt [k] 


Au 


450nm 


n v =1 .4 


1^=1.9 


650nm 


n=0.15 


K.=3.2 


Cu 


450nm 


n v =1.2 


1^=2.4 


650nm 


n=0.21 


k=3.7 


TiNx 


450nm 


n v =2.4 


kv=1.2 


650nm 


n=1.7 k=i.8 



[0044] *fc, ±eji i ©a**, y<Dm<m 

(TiN,), ^3 = >JrAoaft* (ZrN, ),f 20 

* vtr>WkM kisAs=i-$M. omit® k <DM&®<n'Pte 

>0T'fc5 o 

[0 0 4 5] 31 1 ©1(2, 5^^©^g« (T 

iN.O,) , ^3=!)AOilIfl:|5 (ZrN.O,) , 
f-* ^©^Ifctl&t^/l^-^i*©^^©^^ 

yfi, x>0, y>0T*fc3 o 

[0 0 4 6] Jfcfc, #*W©ffi©2S16©?Bl»©Rlt|».lk 
Ri LT, ±BJGl0*fcfitfF#Mfe£ l/C*^*^ 30 

(W) £gALfcg{t^*> (T i Ni (W) ) E££ffl 
V\ ^2<D1(C(4S iO: R*/BvvCjft5 2j|R (Ti 
N, (W) -S i0 2 ) 0>5JWB&JkRfco^-c\ 
#HaU^feBlWf5. *10l©xtt, 0<x:gl© 
$6fflrtit3r fc^&£U\ r©2!R (TiN, (w) 

-SiOa) *»e>j*5SW6S±R©7K5y^^^ 
•f 7^7A5r@6~0 9{^i- o ftfc, RlQff (Ti 
N,(W)) <i, >?\Z£*)M}$.i-?>&<D7u 
-#X<P<D7*=ly (Ar) j:SR (Ni) ©&#J££ 
Wetl8 7%, 1 3% d©&#H\ SSfi^iS. ) 40 
tU h£&5:P*y (Ti) ±lc*y^*T 

f (W) m<OtmxX;<y*yyy-tZ-kX\ Ti 
icMt 5 wogij^as o . 6 jjj^f % i fcS J: 5 l/U* 

[0 0 4 7] rixP>©lil6~ia8tt, Alt-faWH*© 
ife*U#SW::ftfcS»£-$:*U 06l;U = 4O5n 
m, @7fcU = 5 4 6nm, 0 8 ft 1 = 6 3 3 n m© k 
%<D7 Yxv^y^y^T^y^ifl^flT^LX^ 
5c -©2111 (TiN,(W)-S i0 2 ) frbf&Z&% 
B&JfcRtt, SJff^no =1. 5 2, ftaft&k. = 0© 50 



#7*St£±fC, ±E®1®1 (TiN. (W)) #9. 9 
3nmOl*T», £fc±|23t2©f (S i 0 2 ) *S 8 
2. 8 1 nm©JP*T*R*ikt»ril**fCl^. 06© 
A = 4 0 5nm(DkZ\at, 8 1 ©fl®Jffl$r$ni = 
2. 5, iH«ftftki = 0. 7 ST'fc*), 0 7©;i = 5 
4 6 nmWitiifi, 3? 1 ©l©JS#f$m =1. 5 
8, ilS^ftk! =1. 49T*fc'9, 08©A = 633 
nmOitttt, &l©l©H*T^n, =1. 16, i 
Sffiftk. =1. 7 4X'hZ 0 Sfc, JR2©Rto^T 
tt, V^®Jft*©£*t>JBWr*ni =1. 4 5, m$t 
#$:k 2 =0T*fe5 o r^P>©06~08|C*5V>T, -t 
ft€ft£aa»k£b£©i8ijggfi, ft#-Lfe#! 1 ©1 (T 
i N, (W) ) Sriiii1-5^©7 yfilsxtoWk&m 
U ^li^b^e>^.c*T'©lft^5J : f2^2©l (S 
i0 2 ) ©7K?y^y^©W^U^5 0 
[0 0 4 8] mfo©B6~H8fc*5^-C, Afcbft&ft 
a. = 4 0 5nm©|ll6T*tt, Rlt^R^O. 4 8%, i 
= 5 4 6 nm©|H7Ti4R = 0. 0 15%, 1 = 633 
nm©08"CfiR=O. 0 1 4%£*oT1^3. 1"4t> 

[0049] ro|0t©»Rici3v^"Ct, i?i©!£# 
SrRiRi-aat LT, r©^l©l©^it4Sr^2©l© 
7 KS y^>^^7^7AI^S-3v^ifcS1-5ri 
-C*, ^l©li^2©l©2l©^-C«$ix, nT»3te 
««©3te©SW*li^±^Kit-f5KitK±R*||s 

[0 0 5 0] <^{C, *»W©$6lCfli©^Jfi©?gRi L 
T, iBJRlOlfctt^as^ACRRfljIi (Z r N 
• O,) Rfcffll\ ^2©l{i|4S i0 2 RSrfflV^T*« 
2ffR (ZrN.O, -SiO* ) ©SltK±MlioVN 
T, 0 9X1*01 0©7 K5 y^y^7^7A*# 
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JBLfctfMMH-S. ftfc, JfflQJI (ZrN.O,) © 
x, yf4, 0<x£l, 0<y^2t|)ot, Jfcfcf!* 
Lfc 4. 5 ft*1M«t**t*mtffl^*C^<5. 
[0 0 5 1] 0914, AHMf^ = 4 0 5 nm > 0 
1 0f4* = 6 3 3 nmOi t©7 KS *j9*y*9<<Tif 

14, JBJr^nt =1. 5 2, ffim&Mk, =o©#7* 

SftJbfc, ±I2|51©1 (ZrN.O,) #9. 5 9nm 
©J?^T\ Sfc±ES!2©l (S iO» ) #9 0. 3 7 

5nm©i#fctt\ Hl©g©E#r$n, =2. 4, $ 
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